Hospital financial distress (HFD) is a state in which a hospital is at risk of closure because of its financial condition. Hospital financial distress may reduce the services a hospital can offer, particularly unprofitable ones. Few studies have assessed the association of HFD with quality of care.
T he clinical guidelines issued by the American Society of Clinical Oncology and the National Initiative for Cancer Care Quality recommend that all women undergoing mastectomy receive information on reconstruction options before they undergo mastectomy. 1, 2 These guidelines are based on studies suggesting that breast reconstruction surgery after mastectomy is associated with long-term benefits, such as increased ratings of self-esteem, body image, and sexual functioning, as well as decreased levels of anxiety and depression. [3] [4] [5] Guidelines for reconstruction are the same for women with ductal carcinoma in situ (DCIS) and invasive breast cancer; both populations should be informed of their options before undergoing a mastectomy. Previous studies have shown associations between increasing age, black race, being married, rural location, and increased comorbidities and decreased odds of receiving immediate breast reconstruction. 6, 7 In addition, modifiable factors such as insurance status, income level, hospital size, hospital location, and physician volume are associated with receipt of immediate breast reconstruction surgery among women undergoing mastectomy for both DCIS and invasive breast cancer.
6,7
Hospitals make choices about which services to offer as well as which type and number of personnel to hire and which capital expenses to prioritize. These choices may be affected by a hospital's financial condition. A hospital experiencing financial distress may reduce the services it offers, particularly unprofitable services, or encourage physicians to make decisions based on cost. Hospitals can bring in more revenue by prioritizing and performing other more profitable surgical procedures such as cardiothoracic surgery, transplant surgery, and neurologic surgery over breast reconstruction surgery. 8 While patient financial factors such as insurance type have been associated with receipt of quality health care, only a few studies have evaluated the association of hospital financial condition with the delivery of medical care. [9] [10] [11] Therefore, the overall aim of this study was to evaluate the extent to which hospital financial distress (HFD) is associated with the receipt of immediate breast reconstruction surgery after mastectomy for the treatment of DCIS. We evaluated only DCIS because women with invasive breast cancer may be advised to delay reconstruction if they require postmastectomy radiotherapy.
Methods

Data Sources
We obtained data from the Nationwide Inpatient Sample (NIS) (patient and hospital-level characteristics between [2004] [2005] [2006] [2007] [2008] , the Healthcare Cost Report Information System (HCRIS) (hospital-level characteristics), the US Census Bureau (arealevel characteristics), and websites maintained by the National Cancer Institute (NCI) and National Comprehensive Cancer Network (NCCN). This study was deemed exempt from the need for approval by the institutional review board of Columbia University, New York, New York, which waived the need for informed patient consent.
Nationwide Inpatient Sample
The NIS is part of the Healthcare Cost and Utilization Project sponsored by the Agency for Healthcare Research and Quality. The NIS approximates a 20% stratified probability sample and is representative of the community hospitals in the United States. Annually, the database captures approximately 2000 inpatient hospital stays for women undergoing mastectomy to treat DCIS and includes basic demographic information and the first 15 procedure and diagnostic codes for each inpatient stay, classified using International Classification of Diseases, Ninth Edition, Clinical Modification (ICD-9-CM) codes. Each hospital in the NIS is given a unique identification variable that allows for the calculation of summary statistics based on the discharged patient population from each hospital. In addition, the county, postal code, and address are provided for hospitals as well as the teaching status of the hospital and other hospitallevel characteristics. Addresses from this data set were cleaned and geocoded using ArcGIS (version 10; Esri). The cleaned address data were used to link this data set to the HCRIS data set containing information on hospital financial records.
American Community Survey
The American Community Survey is an ongoing survey conducted by the US Census Bureau that provides 1-year, 3-year, and 5-year estimates on socioeconomic characteristics of counties. The estimates were linked to the county identifier provided in the NIS.
Healthcare Cost Report Information System
The HCRIS is a health care cost resource information database compiled by the Centers for Medicare & Medicaid Services from annual reports submitted by Medicare-certified institutional providers. The database provides information on hospital cost reports on a quarterly basis. Data on profit margin (net income divided by total revenues multiplied by 100), a financial factor used to define financial distress, were extracted from the cost report data. This database also provides the address and name of each hospital, which were cleaned, geocoded, and then used to link the hospitals in this data set to the hospitals in the NIS.
Key Points
Question Is hospital financial distress associated with the receipt of immediate breast reconstruction after mastectomy for the treatment of ductal carcinoma in situ?
Findings In this cohort study of 5760 women with ductal carcinoma in situ who underwent mastectomy, women treated at hospitals under high financial distress and medium financial distress were significantly less likely to receive breast reconstruction surgery than women treated at hospitals with low to no financial distress.
Meaning A greater understanding of the association between hospital financial stress and the delivery of cancer services is needed to better guide policy and patient care.
National Cancer Institute Cancer Centers
There are 41 comprehensive cancer centers designated by the NCI, some of which are also NCCN institutions. The 41 comprehensive cancer centers are considered by NCI to provide excellent cancer care and treatment. The names and addresses of the 41 comprehensive cancer centers were manually extracted from the NCI website by one of us (C.A.R.) and linked to hospitals in the NIS.
National Comprehensive Cancer Network
The NCCN is an alliance of 27 institutions located throughout the United States that have been designated by the NCI as leaders in cancer treatment and care. The names and addresses of these institutions were manually extracted from the NCCN website by one of us (C.A.R.) and linked to hospitals in the NIS. 
Study Sample
Definition of Variables
Hospital Financial Distress The measure of HFD was profit margin, similar to previous research on HFD and patient outcomes.
9-11 Profit margin is defined as the hospital net income divided by total revenue multiplied by 100. Profit margin was averaged across 3 years and then categorized as low to no financial distress, medium financial distress, and high financial distress based on tertiles of profit margin. The median annual profit margin was also calculated using 3-year means.
Immediate Breast Reconstruction
If a woman had an ICD-9-CM procedure code indicating the insertion of a tissue expander or implant or an ICD-9-CM procedure code indicating that a natural reconstruction was performed, then the woman was classified as having had an immediate breast reconstruction after mastectomy (ICD-9-CM procedure codes 85. 
Patient Factors
Patient factors included in analyses were race/ethnicity (white, black, Asian, Hispanic, and other), age (18 to <40, 40 to <50, 50 to <65, 65 to <75, and ≥75), and insurance status (private, public, and self-pay).
Additional Hospital Factors
Hospital factors included academic medical center or teaching hospital (yes/no), cancer specialty hospital (ie NCIdesignated cancer center) (yes/no), and hospital ownership status (public or private).
County and Region Factors
A dichotomous indicator variable reflecting whether a hospital was located in a county with a high uninsured population (≥75th percentile or <75th percentile) was based on all counties in the sample. Region was defined according to the following 5 designations: Northeast, Midwest, Southeast, Southwest, and West.
Statistical Analysis
First, overall frequencies were calculated for all of the variables as well as frequencies by receipt of immediate breast reconstruction surgery. Variables with respect to receipt of immediate breast reconstruction were calculated using the χ 2 statistic to assess unadjusted differences. Next, unadjusted and adjusted 3-level logistic regression models were estimated to account for patient characteristics (level 1), for the clustering of patients within hospitals (level 2), and for clustering of hospitals within counties (level 3). The unadjusted model included dummy variables for profit margin as independent variables. The adjusted model included dummy variables for profit margin, as well as dummy variables for age, race, insurance status, teaching hospital status, public hospital status, cancer center status, and a hospital being located in a county with a high uninsured population. All 3-level logistic regression modeling was performed using the PROC GLIMMIX procedure in SAS (version 9.3; SAS Institute Inc).
Results
The racial demographic of the overall cohort was predominantly white patients (4230 of 5760 [78.0%]) with 460 (8.5%) black patients and 353 (6.5%) Hispanic patients. In addition, 3486 of 5760 patients (60.5%) had private insurance. Overall, 2385 of 5760 of the women (41.4%) diagnosed with DCIS underwent immediate breast reconstruction surgery. There were significant differences in the percentage of women receiving immediate breast reconstruction surgery across the patient and hospital-level variables included in the analyses ( Table 1) . There was, however, no significant difference in percentage of women receiving immediate breast reconstruction surgery among those living in a county with a high uninsured population vs women not living in a county with a high uninsured population. The median profit margin was calculated across 3 years and then categorized as low to no financial distress (10.24), medium financial distress (4.41), and high financial distress (−0.13).
The Figure shows that 693 women (36.7%) treated at a hospital under high financial distress received immediate breast reconstruction surgery compared with 863 women (44.0%)treated at a hospital with low to no financial distress. In addition, women treated at teaching hospitals were more likely to receive immediate breast reconstruction surgery than women treated at nonteaching hospitals (44.9% vs 36.5%; P < .001). Women treated at designated cancer hospitals were more likely to receive immediate breast reconstruction surgery than women at nondesignated cancer hospitals (55.8% vs 38.8%; P < .001). Finally, women treated at private hospitals were more likely to receive immediate breast reconstruction surgery than women treated at public hospitals (42.3% vs 33.0%; P < .001). Financial distress was associated with all of the patient, insurance, and hospital-level variables used in the analysis ( Table 2) .
A 3-level logistic regression model was performed to evaluate the association between HFD and immediate breast reconstruction surgery ( Table 3) . The results from the unadjusted model showed that women treated at hospitals under high levels of financial distress (OR, 0.72; 95% CI, 0.58-0.90; P < .001) and medium levels of financial distress (OR, 0.81; 95% CI, 0.66-0.99; P < .001) were significantly less likely to receive immediate breast reconstruction surgery compared with women treated at hospitals with low to no financial distress. Table 3 also shows the results from the adjusted model. In the adjusted model, the association between HFD and immediate breast reconstruction surgery is very similar to the crude results. In the adjusted model, women treated at hospitals under high levels of financial distress (OR, 0.79; 95% CI, 0.62-0.99) and medium levels of financial distress (OR, 0.76; 95% CI, 0.61-0.94) were still significantly less likely to receive immediate breast reconstruction surgery compared with women treated at hospitals with low to no financial distress. We performed a sensitivity analysis after adding geographic region to the model, and the findings were unchanged. 
Discussion
Using profit margin as a measure of financial distress and controlling for patient and county-level variables, we found that women with DCIS treated at hospitals with high financial distress are less likely to undergo immediate breast reconstruction surgery after mastectomy than patients treated at hospitals with medium or low to no financial distress. We also found that HFD was associated with patient age, race, and hospital-level characteristics. While this study is, to our knowledge, the first to look at the association between HFD and immediate breast reconstruction surgery, these findings are consistent with 3 previous studies that assessed the association between profit margin and patient outcomes.
9-11 These studies used various cutoff points for profit margin to define financial distress. In the previous studies, there was a small but consistent association between for profit margin and nursing-related safety events, all patient safety events, in-hospital mortality, process indicators of quality for acute myocardial infarction, congestive heart failure, and pneumonia as well as 30-day readmission rates for acute myocardial infarction, congestive heart failure, and pneumonia.
9-11
Depending on the classification of HFD, anywhere from 7% to 30% of hospitals in a given year are under HFD, as defined by a negative profit margin. 12, 13 A range of patient outcomes has been associated with HFD: breast reconstruction; patient safety events; guideline adherence for acute myocardial infraction, pneumonia, and congestive heart failure; readmission rates; and in-hospital mortality. 9-11 A next step in this area of inquiry will be to evaluate a wide range of inpa- 
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Hospital Financial Distress and Immediate Breast Reconstruction After Mastectomy tient and outpatient procedures to fully understand those associated with HFD. The types of outcomes affected by HFD may in turn affect the types of interventions that may be successful in eliminating these determinants of care. For example, if only outcomes linked to unprofitable procedures were affected, then increasing reimbursement for these procedures could reduce or eliminate the association with HFD. Consistent with previous studies, [14] [15] [16] [17] [18] we found that older women, nonwhite women, women with public insurance, and women treated at nonteaching hospitals, public hospitals, or non-cancer designated hospitals were all less likely to receive immediate breast reconstruction surgery. Age differences in immediate reconstruction rates may contribute to differences in patient preferences 18, 19 ; however age differences in immediate reconstruction rates may also reflect physician reluctance to perform surgery on this population. Racial and ethnic differences may be owing to differences in physician discussion and/or awareness of reconstruction options at the time of mastectomy. 1 4 ,1 5 Differences in immediate breast reconstruction surgery rates by hospital type are likely associated with differences in practice patterns between hospitals. 20, 21 A total of 2385 of 5760 women (41.4%) with DCIS in this sample had immediate reconstruction. We would not expect the rate to be 100% because some women make the choice not to undergo reconstruction. The years of the study were from 2004 to 2008. Reconstruction rates have continued to increase over time. 6 This may also limit some of the generalizability of our findings.
Limitations
A limitation of this study is that there is no measure of a woman's preference for breast reconstruction surgery. As a proxy for preference, age, race, and hospital factors were included in the model. Older women are less likely to opt for breast reconstruction if given the choice, 6,19 and while there may be racial/ethnic differences in preferences, 17 evidence suggests racial differences may be associated with differences in treatment. 22 Therefore, race is included in the model as hav- ing a possible association with the type of hospital where a woman seeks treatment, which in turn may influence her ability to choose breast reconstruction surgery. Hospital factors, such as a cancer center designation, are meant to capture women who sought specific types of hospitals because of a strong preference for breast reconstruction surgery. While all of these factors may be a good proxy for a woman's preference, it is likely that they do not perfectly correlate with a woman's preference. However, this bias is likely to be nondifferential and may therefore lead to an underestimate. The sample in this study is limited to women with DCIS because the factors that influence the decision-making process are very different for women with DCIS compared with invasive cancer. Women with DCIS have higher survival rates than those with invasive cancer; thus, women with DCIS may be more focused on life after mastectomy compared with women with invasive cancer. 16 Women with invasive cancer may also be under more psychological pressure to undergo surgery more quickly and therefore forgo further consultations with a plastic surgeon. In addition, there is a controversy in the literature about the appropriate timing of breast reconstruction surgery in patients who receive radiotherapy. Radiation treatment after mastectomy is only recommended for some women with stage II or stage III breast cancer and this does not factor into the decision-making process for women with DCIS. 23 We believe that the presence of a plastic surgeon may be a mediator of the association of HFD with breast reconstruction surgery. Hospital financial distress may affect the availability of plastic surgeons at a hospital, which in turn may affect whether patients receive immediate breast reconstruction surgery. Therefore, adding availability of a plastic surgeon as a covariate would remove part of the association that we want to capture. We were interested in the association, regardless of the reasons.
Conclusions
The findings from this study have implications for women diagnosed with breast cancer. The goal of this study was to test whether HFD was associated with breast reconstruction surgery. We hypothesize that there are a number of mechanisms that explain the association between HFD and breast reconstruction surgery, such as hospitals not offering the services as often, not offering the full range of services, or not prioritizing less profitable services in the operating room. Future studies should address the mechanisms.
To address this issue, legislative action may be required. Health policies related to breast reconstruction surgery have already been established. In 1998, the Women's Health and Cancer Rights Act was passed to ensure personal financial situations did not impede women from receiving breast reconstruction surgery 24 ; in 2010, a state law was passed in New York mandating that breast surgeons discuss recons t r u c t i o n o p t i o n s w it h t h e i r p at i e nt s u n d e rgo i ng mastectomy. 25 It is possible that enhancement of these existing policies, such as not reimbursing for the mastectomy if breast reconstruction surgery is not offered or available, is one potential option.
26
Another approach could be to increase reimbursements for immediate breast reconstruction and to vary reimbursement by the type performed; natural (ie, autologous) or implant-based, as immediate reconstruction surgery, and, in particular, autologous reconstruction, have been shown to be an underfinanced procedure relative to the resources used.
8,27,28 A greater understanding of the association between HFD and the delivery of cancer services is necessary to better guide policy and patient care. which found that the number of plastic surgeons in a geographic area (ie, plastic surgeons per capita) correlated positively with breast reconstruction. Together, these studies reinforce the importance of structural and physician factors on the quality of breast cancer care. Where a patient lives and is treated matters. This is not a characteristic one would desire in a high-functioning health care system. However, it was unsurprising that the authors 4 were challenged to isolate hospital financial distress as a risk for lower rates of reconstruction, with logistic regression models that yielded odds ratios that were statistically significant but small in magnitude. The authors speculate that confounders that were not adjusted for, such as reconstructive surgeon availability, are likely surrogates for hospital financial distress. However, given that greater than two-thirds of plastic surgeons are self-employed, 5 it is possible that reconstructive surgeon availability is not interchangeable with hospital financial status. Of the 2, physician availability may yield greater influence, 6 perhaps because it is mediated by the physician incentive to provide care. This disconnection might exist across all types of practice settings, and may be especially pronounced in the case of self-employed plastic surgeons, who have access to potential revenue streams that are independent of third-party payers. 7 Hence, future research should explore the degree to which availability of surgeons and the financial strength of hospitals independently contribute to the availability of breast reconstruction surgery. The study by Richards et al 4 highlights hospital financial distress as an important factor that potentially limits patient access to breast reconstruction. Because economic factors are important contributors to health care discrepancies, it is important to seek out innovative approaches to align physician, institution, and policy maker incentives with patient needs.
At the least, patients should be informed about the full range of treatment options and where they would have to go to receive them. After all, just because a hospital is distressed, it does not mean that its patients should be. 
